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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Welding General Sectional Committee had been approved by the Metallurgical 
Engineering Division Council. 

This standard is one of the series of standards covering comprehensively the requirements for solid 
filler rx)ds and wires for gas arc welding and covers the austenitic stainless steels. The other standards 
in this series cover the filler rods and wires for inert gas welding of the following; 

a) Structural steels, 

b) Copper and copper alloys, 

c) Aluminium and aluminium alloys and magnesium alloys, and 

d) Nickel and nickel alloys. 

This standard was first published in 1970. In this revision classification and chemical composition of 
the filler metal has been revised in addition to covering the chromium steel grades. 

This standard keeps in view the manufacturing and trade practices being followed in the country in 
this field. Assistance h^s also been derived from the following publications: 

BS 2901 : Part 2 : 1983 Filler rods and wires for inert-gas arc welding. Part 2 Austenitic stainless 
steels, issued by the British Standards Institution ( BSI ). 

ANSI/AWS A 5.9-81 Corrosion resisting chromium and chromium-nickel steel bare and compo- 
site metal cored and standard arc welding electrodes and welding rods, issued by American 
Welding Society, USA. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : I960 'Rules for rounding off numerical values ( revised )\ The number o fsignifi- 
cant places retained in the rounded off values should be the same as that of the specified values in 
this standard. 
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Indian Standard 



CORROSION AND HEAT-RESISTING 

CHROMIUM-NICKEL AND CHROMIUM-STEEL 

SOLID WELDING RODS AND BARE 

ELECTRODES — SPECIFICATION 

( First Revision ) 



1 SCOPE 

1.1 This standard prescribes the requirements of 
solid filler rods and bare electrodes for welding 
corrosion and heat-resisting chromium and 
chromium nickel steels by gas shielded arc 
welding process and specifies the chemical com- 
position of filler rods and wires only. 

1.2 Chemical composition and mechanical 
properties of the deposited weld metal have not 
been specified in this standard. 

2 REFERENCES 

The following Indian standards are the neces- 
sary adjuncts to this standard: 



IS No. 
2 : 1960 



Title 



Methods of rounding-ofT numerical 
values ( revised ) 

228 : 1959 Methods of chemical analysis of 
pig iron, cast iron and plain 
carbon and low alloy steels 
( revised ) 

812 : 1957 Glossary of terms relating to weld- 
ing and cutting of metal 

1387 ; 1967 General requirements for the 
supply of metallurgical materials 
{first revision ) 

3 TERMINOLOGY 

For the purpose of this standard, definitions 
given in IS 812 : 1957 shall apply. 

4 SUPPLY OF MATERIAL 

General requirements relating to supply of filler 
rods and bare electrodes shall be as laid down 
in IS 1387: 1967. 

5 DIMENSIONS AND TOLERANCES 

5.1 Welding rods and bare electrodes shall be 
supplied in straight length and C£>ils, with or 
without support and in spools. 



5.2 Dimensions and Tolerances of Rods and Wires 

The diameter of rods and bare electrodes shall 
be as specified in Table I. The tolerances are 
also specified in column 3 of Table 1. 

Table 1 Diameters and Tolerances 

( Clause 5.2 ) 
All dimensions in millimetres. 



Form 


Diain 


Tolerances 


0) 


(2) 


(3) 


Wire 


0*50 


±003 




060 


±0*03 




0*80 


±0*03 




0-90 


±0 03 




roo 


±0*03 


Wire and Rod 


1*20* 


±0*03 




1'60* 


-± 0-05 




2'00* 


±005 




2'4 


±005 




2-5 


±0-05 




3*20* 


± 0'05 




4*00 


±0*05 




5*00 


± 005 




6*30 


± 005 


♦These are the preferred sizes. 





5.3 Length of Rods 

The rods of less than 2-5 mm dia may be 
supplied in lengths of 500 or 1 000 mm and 
larger in dia shall be supplied preferably in 
lengths of 1 000 mm. Lengths other than these 
may be supplied subject to mutual agreement 
between the purchaser and the manufacturer. 

5.3.1 Tolerances on straight lengths of rods 
shall be as follows: 

i) For lengths of 500 mm + 

— 10 mm 
ii) For lengths of 1 000 mm + 

— 20 mm 



1 



18 5856:1991 



6 COILS AND SPOOLS 
6.1 Coils 

6.1.1 Dimensions of coils without support shall 
be as mutually agreed between the purchaser 
and the manufacturer. 

6.1.2 Standard sizes of coils with support (^ee 
Fig. 1) shall be as specified in Table 2. Liners 
and formers of the coils shall be of such mate- 
rial and design so as to provide adequate 
protection against damage and distortion during 
normal handling. They shall also be sufficiently 
clean and dry. 

Table 2 Dimensions and Tolerances for Coils 
with Support 

( Clause 6.1.2) 
All dimensions in millimetres. 



Inside Dia of 

Linear or 

Former 


Outside Dia of Rim 

( for Flanged 
Former ) 


Maximum 

Width of 
Wound 


(1) 


(2) 


(3) 


200 zb 3 


300 ±5 


90 + 
- 15 


300 ± 5 


350 ± 5 

or 
485 ±5 


120 + 
-20 



6.2 Spools 

6.2.1 Dimensions of standard spools {see Fig. 2) 
shall be as given in Table 3. Spools shall be of 
such material and design as to provide adequate 
protection against damage or distortion during 
normal handling. They shall be clean and dry 
and shall maintain cleanliness of the filler 
metal. 

6.2.2 The filler metal shall be wound on the 
spool or former in such a way as to avoid kinks, 
waves or sharp bends that would interfere with 
the feeding of the filler metal and free unwind- 
ing without restriction. Each coil or spool shall 



contain one continuous length or filler metal 
made from a single lot of material. 

6.2.2.1 Butt welds, when present in the filler 
metal shall not interfere with uninterrupted 
feeding of the wire. The outside end of the filler 
metal shall be identified, accessible and 
secured. 

7 CONDITION OF RODS AND WIRES 

7.1 Finish 

The filler rods and wires shall have a smooth 
finish free from slivers, depressions, scratches, 
scale, grease and other foreign matter that 
would adversely affect the welding properties of 
the deposited weld metal or operation of the 
equipment. 

7.2 Helix and Cast of Wire 

7.2.1 Cast 

For continuous length filler metal wound on a 
300 mm spool, the cast shall be such that when 
a length of wire sufiicient to form one loop of 
1*2 to 2*4 metre, is cut from the spool and laid 
on a flat surface, it shall form a circle not less 
than 390 mm and not more than 1 300 mm in 
diameter. 

7.2.2 Helix 

For continuous length filler metal wound on a 
300 mm spool the helix should be such that the 
vertical separation between the adjacent turns 
of the same specimen used for determining the 
cast shall not be more than 25 mm. 

8 CLASSIFICATION 

8.1 The filler rods and wires shall be classified 
on the basis of chemical composition. 




Fig. 1 Flanged Former for Coils 

2 
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^d. HOLE 
FOR WIRE 
ANCHORAGE 




r- 



Fig. 2 Spool 



Table 3 Dimensions and Tolerances for Spools 

( Clause 6.2.1 ) 

All dimensions in millimetres. 



B 



Dia 



Tol 



Width 



100 


±2 


45 


200 


±5 


103 


300 


±5 


103 


350 


±5 


103 


435 


±5 


103 



Tol 



+ 

- 2 

+ 

- 2 

+ 

" 3 

+ 

- 3 

+ 

- 3 



Dia 

16*0 
505 
50*5 
505 
505 



Tol 


Axial 
Dis- 


Tol 


Dia 




tance 






+ ro 

- 


— 


— 


— 


+ 2*5 
- 


— 


— 


— 


+ 2'5 
- 


45 


drO-5 


10 


4- 2-5 
- 


45 


±0-5 


10 


+ 2-5 
- 


45 


±0-5 


10 



d 

Tol 



-H 1 

- 

+ 1 

- 

+ 1 

- 



8.2 In the classification of filler rods and wires 
the alphabets '£5' in the designation ( see 
Table 4 ) indicates solid welding rod of wire for 
electric arc welding. The digit numbers that 
follow, indicate a particular classification based 
on chemical composition of rod or wire. The 
letter 'U indicates low carbon content of the 
filler metal. 

9 CHEMICAL COMPOSITION 

Chemical composition of filler rods and wires, 
when analysed in accordance with relevant part 
of IS 228, shall conform to Table 4 for the 
particular designation ordered. 

10 METHOD OF SAMPLING 

10.1 The location and the method of sampling 
shall be as agreed to between the supplier and 
the purchaser. 

10.2 An adequate quantity of manufactured 
filler metal, sufficient for retcst, if necessary, 



shall be taken from the package of rods or 
spools for the purpose of chemical analysis. 

11 RETEST 

If a filler roci or wire fails to meet the require- 
ments prescribed in Table 4, two additional tests 
shall be carried out on the sample drawn in 10.2 
for conformity. Both the samples shall pass for 
the lot to be accepted. 

12 PACKING 

12.1 Filler rods and spools of wire shall be suit- 
ably packed to guard against damage, contami- 
nation or deterioration during storage, transit 
and inspection. 

12.2 The recommended mass of rods in straight 
lengths in packages or on spools or coils may be 
5 kg, 12-5 kg or 25 kg respectively. However, the 
mass other than the recommended, may be as 
agreed between the purchaser and the supplier. 
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Table 4 Chemical Composition of Filler Metals 

{Clause 9) 



Designation 








Composition, Percent 










Carbon 


Chro- 
mium 


Nickel 


Molyb- 
denum 


Manganese 


i Silicon 


Phos- 
phorus 


Sul- 
phur 


Others 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


ES 13 


0*12 


ir5-13*5 


0*60 


— 


0-60 


0-50 


0-03 


0*03 


— 


ES 13.4 


006 


iro-12-5 


40-50 


0*40-070 


0-60 


0*50 


0*03 


0-03 


— 


ES13H 


0-25-0-40 


12*0-14*0 


0'60 


— 


0*60 


0*50 


003 


003 


— 


ES17 


010 


15-5-17*0 


060 


— 


0-60 


0*50 


0*03 


003 


— 


ES 16.5.3 


0*05 


16'0-16*75 


4-5-50 


— 


0-25-0-75 


0-75 


004 


0-03 


Nb 015-0*30 
Cu 3'25-4*0 


ES 16.8.2 


010 


14*5-16-5 


7*5-9*5 


1*0-20 


ro-25 


0*30-0*65 


003 


003 


— 


ES 20.10 


0'08 


19*5-220 


90-iro 


— 


1*0-2-5 


0*30-0*65 


0*03 


003 


_ 


ES 20.10 H 


004-008 


19*5-22-0 


90-110 


— 


1*0-2*5 


0*30-0*65 


003 


0*03 


— 


ES20.10L 


.003 


19-5--22-0 


90-1 10 


— 


1 0-2*5 


0*30-0-65 


003 


003 


— 


ES 20*10-2 


008 


18*0-21*0 


90-120 


2*0-3'0 


rO-2-5 


0-30-0-65 


0*03 


003 


„- 


ES2010-2L 


004 


18 0-21*0 


90-12-0 


20-3'0 


l-0-2'5 


0*30-0*65 


0*03 


003 


— 


ES 19.12.2 


0*08 


180-20-0 


11-0-140 


2-0-30 


10-2-5 


0*30-0*65 


003 


0*03 


— 


ES 1912,2H 


004-008 


18-0-20-0 


11*0-14*0 


20-3*0 


1*0-2-5 


0*30-0-65 


0-03 


0*03 


— 


ES 19.12,2L 


003 


18*0-20*0 


iro-140 


2*0-30 


1*0-2-5 


0*30-0-65 


003 


0*03 


— 


ES 19.14.3 


008 


18*5-20*5 


13*0-15*0 


3*0-4-0 


1*0-2*5 


0*30-0*65 


003 


003 


— 


ES 1914,3L 


0*03 


18'5-20-5 


13*0-15*0 


3*0-40 


1*0-2*5 


0*30-0*65 


0-03 


0*03 


„ 


ES19-12,2Nb 


0-08 


18*0-20'0 


11*0-14*0 


2*0-30 


1-0-2-5 


0*30-0-65 


0*03 


0*03 


Nb-hTaSxC 
M in to 10 
Max 


ES 20.10,Ti 


008 


18-5-20*5 


90-10-5 


— 


1*0-2*5 


0-30-0*65 


003 


0*03 


Ti9xCMin 
to I'OMax 


ES20.10,Nb 


008 


19*0-21*5 


9'0-il*0 


" 


1 '0-2-5 


030-0'65 


003 


0*03 


Nb+TalOxC 
Min to 10 
Max 


ES 20.9, 

W-Nb 


0-07-0' 13 


19*0-21 '5 


8*0-9*5 


0-35-065 


10-2-5 


0*30-0-65 


0*03 


0*03 


Nb 1-0-1*4 
TiG-lO-0'30 

wr-25-r75 


ES 24.13 


0-12 


23*0-250 


12-0-14*0 


_ 


1*0-2*5 


0*30-0*65 


003 


0*03 


__ 


ES24.13L 


003 


23*0-25*0 


120-14-0 


— 


ro-2'5 


0-30-0*65 


003 


0*03 


_ 


ES 26.21 


0-08-0-15 25*0-28'0 


20*0-22-5 


— 


1-0-2*5 


0-30-0*65 


0*03 


003 


- 


ES 30.9 


015 


28*0-32*0 


80-10-5 


_ 


10-2*5 


0*30-0*65 


0-03 


003 


™ 


ES22.10.5Mi 


:iO*05 


20*5-24*0 


9-5-120 


1*5-30 


4*0-7*0 


0*90 


003 


003 


N 0*10-0-30 


ES 17.8. 8Mn 


0*10 


16*0-18*0 


8*0-9-0 


— 


7-0-9-0 


3*5-4*5 


0-03 


0*03 


N008-0']8 


ES20.6.?Mn 


005 


19*0-21-5 


5-5-7-0 


_- 


8-0-10*0 


1*0 


0-03 


003 


N0*10-0'30 


ES18.5.12Mn0-05 


170-19*0 


4*0-60 


_ 


10-5-13-5 


1*0 


0*03 


003 


N 0*10-0-20 


ES21.9.4Mn 


0-04-014 19-5-22-0 


8*0-10-7 


0*50-1 '5 


3*3-4*75 


0*30-0*65 


003 


0*03 


" — 


ES20.34.2Nb 001 


190-21*0 


320-36*0 


2*0-3*0 


2*5 


0-60 


0*03 


003 


Nb + Ta8xC 
Min to 10 
Max 




















Cu 3 to 40 


ES 20.34, 

2NbL 


0025 


19*0-21*0 


32-0-36-0 


2*0-30 


1-5-2-0 


0-15 


0*015 


0*02 


Nb-HTa 8XC 
Min to 0'40 
Max 

Cu 3*0 to 40 


ES 16.35 


0-18-0*25 


15'0-irO 


34*0-37-0 


— 


1-0-2*5 


0-30-0-65 


003 


0*03 


— 


ES26.1 


0*01 


25-0.27*5 


see Note 3 


0*75-1*5 


0-40 


0*40 


0-02 


002 


NO'OlSMax 
CnO'20 Max 



NOTES 

1 Single values shown are maximum percentage unless specified otherwise. 

2 Mo and Cu shall be 0*75 maximum each unless otherwise specified. 

3 Ni Max shall be 0*5 x Cu content. 
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13 MARKING 13.1.1 Packages of rods or spools of wire shall 

^^ ^ r- 1. ^^ r A ^^u o 1 f fill be identified by tags placed inside the outer 

13.1 Each package of rods or eact spool of filler j^ ^^^^^^ ^f^^^^ ^^^^ i^ ^^ ^^, ^^^-^ 

wire shall be clearly marked with the following .^movable. Filler metal wound on liners or for- 

intormation. ^^^^^ ^^iaW be identified by identification placed 

a) Name of the manufacturer, directly on liners in such a manner that it is not 

b) Brand name, easily removable. Filler metal wound on spools 
^ _ . ^. ' J? .V J ^ shall be identified by placing the identification 

c) Designation of the product, markings at least on one flange of the spool in 

d) Size and net mass of the rods or wires, such a manner that the identification is not 

e) Cast, lot, batch, heat or control number, ^^^^^y removable, 
and 

f ) Any other information as may be desired 13.1.2 Each package or spool may also be mark- 
by the purchaser. ed with Standard Mark. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard. Details of conditions under which a licence 
for the use of the Standard Mark may be granted to manufactures or producers may be 
obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 io pvomoiQ 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc: No. MTD II (3315) 
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